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DIGITAL CAMERA WITH MOVEABLE photographic lens bcbiad Ibc photographic lens when a 

IMAGE PICKUP DEVICE power switch of ihc digiial camera is turned ON. and lor 

positioning ibc image pick-Up device out of the photo- 

BACKG R OU HO OF THE INVENTION graphic optical path when ihc power swiich Ls turned OFF 

!. Field «f the Invention 5 The preset disclosure rubteslo mfl*U matter «n««ocd 

_^ nJaparicscPalcnl Application No. 0<M55 144 (filed on Jun 

The present inveaUoo re atcs lo a digilalcamcni provided £ ^ & SfiiaOf incorporated herein by icfei- 

wilb an image pick-up device such as a CCD for convcrttorr cocc in iis coiircty 

an image of an object into electric signals cncc J 1 " * c r 

2. Description of ihc Related An ' jo BRIEF DESCRIPTION OF THE DRAWINGS 

A digital camera (digital imaging camera) generally . Jhc w iovcQ|ion w j„ be Ucscribcd below id derail 

includes ao image pick-up device such as a CCD (charec- ^ reference lo the accompanying drawings in wbicbr 

coupled device) for converting ao object image formed . • ■ _ . . ,.. r 

thereon through the photographic lens of ibe camera into , ^OS LA, IB and 1C .re "hem**, ^ll^in 

ctoclrierignakwhich are then converted inlo digit aUignab 15 photographic optical system ami u . ,ol«fic pickup unit in 

The digiial signals are generally stored io a recording different positions .stowing a tunOamcu ml slntcturc of a. 

medium such as a Hash memory or a memory card in a digual camera lo wmcb the prosenL invention is applied; 

predetermined formal FIO 2 is a perspective view of fundamental ccmonls of a 

In a conventional digiul camera. It Is difficult to reduce embodiment of Ibe digital camera to which the present 

Ihc ihickncss or the camera body because a bulky image 20 invention is applied; 

pick-up device is positioned in ibe camera body behind toe FIG 3 is a plan view of a cum groove formed on a cam 

photographic lens Even if Ihc camera is designed lo have a ring shown in FIG. 2; 

retractable photographic leas for the purpose of reducing the FIC 4 is a perspective view of fundamental elements of 

thickness of the camera body when the carDcro is not in use. a second embodiment of the digital camera to which the 

it is »i)l difficult to reduce Ihc thickness because a sufficient 25 present jnvenl ion is applied; and 

space io which the photographic lens is lo retract cannot be rr IG 5 is a plan view of o c*ra slot formed rm a cam plate 

secured in front of the bulky image pick-up device within a shown in FIG 4 
thin camera body 

DETAILED DESCRIPTION OF THE 

SUMMARY OF THE INVENTION 30 PREFERRED EMBODIMENTS * 

It is an object or the present invention to provide a digital FIGS ^ 1B and 1C snow „ fundamental structure of a 

camera having structure which makes it possible to design djelu > CMncra to whicU lnc prCTCn , invention is applied. Tbc 

the camera body to be thin 10 Ibe direction or the optical axis camera is provided with a zoom lens 11 consisting or two 

Of the photographic lens of the camera ^ , cns &wupSi j c p a (njm i C ns group LI and u rear leas group 

lb achieve I lie object mentioned above, according 10 an 12, The front and rear lens groups LI and L2 aro moved 

aspect of ibc preseal invention, there is provided a digitaJ - a long, an optical axis Oof the zoom lens 11 while varying the 

camera which includes: a photographic lens movable along distance therebetween to effect zooming and focusing, 

on oplkal axis thereof between a retracted position and a The camera is provided wilh an image pick-up unit 

photographing position io from uf the retracted position; an 40 (image pick-up device) 21 Tbc image pick-up unit 21 is 

image pick-up device on which an object Image is formed provided wllh a base plule 25 lo which a CCD 24 is fixed, 

ihrough the photographic lens, ihc imngc pick-up device Asct D r fillers 23 including a low -pass 8 her and ao infrared 

being guided to he movable between a first position where micf are lo the CCD 24 between the rear lens group 

Ihc image pick-up device is posiuoocd in a pliotographic lbc CCD 24 The base plate 25 is guided in a 

optical pnth of the photographic lens behind the pboto- ^ direction perpendicular to ihe optical axis O to be selectively 

graphic Urns and a second position where the image pick-up mr > V ablo between 0 first position where Ihc CCD 24 is 

device is positioned out of the photographic optical path; pusitiooed behind the rear lens group L2 (see FIC. 1A or IB) 

and a mechanism for moving the image pick-up device ftt)d , xcoa6 pQS j lioil ^ CCD 24 is positioned out 

between lbc first position and the second position, wherein c f ^ phonographic optical path of tbc zoom lens U (sec 

Ihe moving mechanism moves the image pick-up device to FIG< x q Tbc base plate 25 is moved between the first and 

the first position when the photographic lens is moved from positions by a drive mechanism (nolshown in any of 

Ihc retracted position to the photographing position, and FIGS. IA, IB and IC) In each of FIGS IA, IB and IC 

wherein the moving mechanism moves lite imago pick-up n s CTma: numeral 13 designates an inner surface of a wall 

device lo the second position when the photographic lens is (a g > a oack W3 m of 3 camc , B UDcJy Q f the camera 

moved from the pbolosraphing position to the retracted ss Hc aAsbows Ulc ZOD , D |ftflS u and mc kmgg ?idk ^ 

^ >OSl 1 ° n . uml 21 in a pholo-rcady condition with Ihc power switch of 

Prcf crobly, the image pick-op device is guided in a the camera turned ON. FIG . IB shows the zoom Ions U and 

dirccuon perpendicular to the optical ax.s ^ imagc uoJl 21 - n 0 ^photograph able condition 

Preferably, tbc moving mechanism moves the image wjih ihc zoom lens 11 retracted and wilh lbc imago pick-up 

pick-up device from ihc first position lo the second position 6 D unii 21 still positioned behind the rear lens group 12 FIG 

before Ihc photographic len* reaches the rciractcd position \c shows tbe-zoom Jcps U and lbc image pick-up unit 21 

According (0 another aspect ol ibe present invention, in a norKpholograpbablc condition with the zoom lens U 

there is provided a digital camera having a retractable reiracied and with the image pick-up unit 21 positioned out 

photographic lens Tile digital cumcra includes: an image of the photographic optica! path of the zoom lens 11 In the 

pick-up device 00 which an object image is focused ihrough tl5 photo-ready condition shown in FIG. IA, the front and rear 

the photographic lens; and 1 mechanism for positioning Ihc (ens groups L 1 and L2 are each advanced forward ly with the 

image pick«up device in a photographic optical path of the rear lens group LX being sufficiently apart from the image 
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pickup unit 2JU and tbc front and rear lens groups tl and I lie image pick-up unit 21 is secured Ic i d support plate 41 

^2 arc^uslcd by a focusing device (not shown) 10 farm a having a leg portion 42 1D» leg portion 42 is M 

sharp object image on the light receiving surface of tbc CCD a shaft 43 which extends in parallel to .he optical ■«» O Tbc 

24 The canicra U provided therein with an image processing shaft 43 is fixed in ihc camera body (not shown in Pip 2) 

circull (not shown) Tbc electric imago signals output from 5 a tension spring 46 exlonds between tbc support plale 41 

Ihc CCD 24 art iraosiniiLcd lo ibe image processing circuit an d a pin 45 which is fixed to the camera body "I "be spring 

via a cable (not shown) lo be converted by tho image 4£ urges the plaic 41 in one direction around tbc shaft 43 

processing circuit into digital data in a predetermined Lor- (clockwise direction as viewed in FIG 1) The urged plate 

mot The digital data is stored in a recording medium such 41 js stopped by a locating pin 47 fixed lo Ibe camera body 

as 1 flash memory or a memory can!, or is output from the 10 1o position li»e iuwgc pick-up unit 21 in llic photographing 

camera position When Ihu image pick-up unil 21 is in Ibis posilion. 

When the power switch is turned off. the front and rear an object image is formed on the light receiving *»»hooof 

fens groups LI and 12 arc rcltacicd 10 respective rearmost the image pick-up unit 21 through the zoom kns IX I he 

posllioos (rclndcd positions) and at the same time the image pick-up unit 21 is moved nut of ^phota^htc 

STage pick-up device 21 is moved out of ihc photographic optical path including Ibe optical ax» 0 wbeolbc support 

optical path of the room lens 11. as shown in FIG IC In the plate 41 is rotaied about the shaft 43 couoterciockwisc as 

case where the zoom IcnS 11 is retracted with tbc image viewed in PIG 2 against Ihc spring force of the spring 46 

pick-up device 31 still positioned behind the rear lens group a link bar 51 is positioned nearby the lens barrel 31 A 

L2 in the photographic optical path of Ihe zoom lens 11. the central portion of the link bar 51 is pivolcd about a shaft 52 

rear Ions group L2 cannot bo moved back beyond Iho 20 extending perpendicularly 10 the optical axis O The shaft 52 

posilion of the front end of ihc image pick-up device 21, u secured 10 ihc camera body The link bar 51 fe provided 

namely, Ihc rear lens group 12 cannoi retreat to a posilion at ihc front end thereof with a follower pin 53 The lens 

where il contacts the filler set 23. FIG IB shows a Male barrel 31 is provided with d cam groove 33 in which tbo 

where the front and rear kns groups U and 1-2 arc retracted follower pin 53 is filled. The other end 48 of the link bar 51 

with the image pick-up device 21 remained to be positioned 25 is bent lo bavc an engaging portion 54 which is engaged with 

behind the rear lens group L2 In the slate shown in FIG. IB, ao U pjn. r edge of tbc leg portion 42 of the support plate 41 

44 A" designates a distance between the front end o[ the front when the link bar 51 relates clockwise as viewed in HG 2, 

lens group LI and the back surface of tho base plate 25 . In lnc support plalc 41 is routed counterclockwise aboui the 

FIG 113 M C" designates Ihc Ihiclwcss or the image pick-up shaft 43 by ibe relational movement or the link bar 51 lo be 

unit 21 The thickness C is approximately 7 lo 8 mm. 30 po shinned in a retracted position {shown by two-dot chain 

In tbo digital camera to which the- present invention is line in FIO 2) against ibe spring force of tbo spring 46 

applied, ihc imago pick-up unil 21, which includes (be CCD fig. 3 shows 1be contour of die com groove 33 JTie cam 

24, is moved out of Ibe photographic opiical path of Ihe groove 33 includes a zooming scciion between T and W 

zoom lens II in. ihc direction perpendicular lo Ibe opiical which extends in parallel wilb ibe opiical axis O The lens 

axis O when the zoom kns 11 is retracted, which makes tl 35 barrel 31 a moved linearly, without rotating aboui ihc 

possible to further retract the zoom Jens 11 in the camera optical axis O. When the lens barrel 31 is moved linearly to 

body . Thcrcfnre, it is possible 10 retract the zoom lens II lo effect zooming, ibe follower pin 53 is filled in Ibe cam 

a position where ibe rear end of the rear lens group 12 groove 33 within the zooming section between T and W 

. Dlmost contacts the inner surface 13 of the camera body j^is maintoins ihc link bar 51 in tltc position (shown by 

That is, if tbc image pick-up unit 21 is moved off the solid lines in FIG. 2) where the bar 51 does not lum the 

photographic optical path, the zoom lens 11 can farther support plate 41 f mm its photographing posilion to Tciraclcd 

retreat by a length corresponding to Ihickness C of the image posilion. The cam groove 33 also includes a rclracling 

pick-tip unit 21 ll is therefore possible lo Ihin ihe camera section between W and S which extends inclined lo Ibe 

body by Ihickness C (sec FIO 1C). Il is otherwise possible optical axis O and die zooming section between T and W 

to lengthen a tens barrel for supporting Ibe Jdoora lens 11 by 45 When the lens barrel 31 is retracted upon the power switch 

Ihickness C. which makes h possible to provide ibe camera being lumcd OFF, Ibe cam pin 53 moves from ibe zooming 

body with a zoom lens having a longer local length or a seel too between T and W to Ibo end 33n of the rclracling 

higher zoom ratio . scciioo between W and S, which I urns ihc link bar 51 10 the 

Tbc image pick-up unit 21 may bo moved into and out of 5U retracted position shown by two-dot chain linos in FIG: 2 

: the photographic opiical path by any drive mechanism FIG 4 shows fundoracola) clomcnis of 0 second crobodi- 

The zoom lens 11 and ihc image pick-up unK 21 may be rocnt of the digital camera to which tbo present invention Is 

moved by a common mnlrve power source or by diOercnl applied The digilal camera is provided with a motor-driven 

motive power sources zoom lens, the basic structure of which is disclosed in, c g., 

FIG. 2 shows fundamental olomcnts of a first embodiment 55 3*P****> Laid-Open Paicnl PkiblMion 62-2^632 Tbu 

of tbc digital camera lo which the present invention is "mora « provided with a zoom lens barrel block Ml, a 

applied, -nib ftrs embodiment is characterized in that ihe nnder and strobe Mode 11% 1 distance measuring device, 

image pick-up unit 21 is inserted into and token nut of the and n zoom mo Lor 116 *Rie distance measuring device 

photographic optical palh by the linear movement of a includes a set of light emitter and receiver 113^ Those 

movable lens birrcl 31 Hie image pick-up unit 21 is in the 60 components 101, 112, 113 and 11* are supported by or 

photographic optical path behind the zoom lens II as shown moonlcd on the camera body 

by solid lines in FIG 2 when the lens barrel 31 is positioned The barrel block 101 is provided with a cam ring 102, a 

in ao advanced posilion (photographing position) The from barrel 103 and a mar barrcll04 Bach of the barrels 103 

image pick-up unit 21 is moved out of ibe photographic and 1U4 is filled in the cam ring 102 and is moved forwardly 

oplicol palh behind the zoom lens 11 as shown by iwo-doi « and rcarwardly by Ihc rotation or the cam ring 102 The 

chain lines in FIG 2 when ihc lens barrel 31 retreats intn ihe barrels 103 and 104 support from and rear kms groups Ll 

camera body and L2 (not shown in FIG 4) Ihcrcinsidc, respectively Each 
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barn:) can be moved between a retracted position and a closest to the barrel block 101 When the zoom lens 11 is 
photographing posiiion. iinch barrel is moved within o positioned wilhin tbe photograpbiug range, that is, wuhm 
zooming range including the photographing position as lite the zooming «n fi e, the cam plalc 123 is away Ticm 
Z Z ifi? rn 1 n,^ block 1 01 This second embodiment »s characlurtxcd in Ihoi 
cam nng 02 rotates mc imafiC ick . up onh 2l ijt mnvcd between Ihc photograph- 
ic QjkIlt and sirubc block 112 is provided w«b a zoom * *» an{J f |he rclrac1cd ^fon by lhc movement of 
Under 118 and a strobe 115) Jn accordance with lhc variation { £ ^ . |c 123 

in the focal length of the zoom lens IX, the finder US The conlonr or each of the first and second cam slow 125 

changes its magnification and field or view while toe strobe a(uJ l2? ^ d{U crmincd m nidation with the rotational 

119 changes its angle of illumination posiiion (angular position) of the cam ring 102 Namely, ibo 

The cam ring 102 is provided Dn an ouior periphery , contour ot each cam slot is determined such that points T» W 

thereof with a sector gear 105 which extends along ibe 3nd s of cacb caro ^ correspond to a tclephoto-exlremity 

circumference of tbe cam ring 102 The sector gear 105 angular position A, a widc-anglc^xtrcmity angular posiiion 

meshes with a drive pinion 107 which is fixed to the drive D an( ] a rciroC |cd angular posiiion C of the com ring 102.. 

shaft of Ihe 7,oom motor 116. The sector guar 105 also respectively. The sccrion ot each cam slot between the points 

mcBbcs wilb a driven pinion 120 which is fixed to the front T and W is determined id correspond to the angle of rotation 

end of a shaft 121 which extends in parallel to lite optical a f (uc cam r j n& 102 between tbe angular positions A nnd B 

axis O. The shaft 121 is provided at Ibe rear end thereof with t. ikewisc, tire section of each cam slot bclwcco the points W 

a first gear 122/r. This first gear 122* meshes with b second and S is determined to correspond to the angle o£ rotation of 

gear 122b which rncshes with a rack 123n formed on a cam | nC cam rtafc 102 between the angular positions B and C The 

piaic 123 : The first and second gears 122r» and 122© con- 20 sodions between the points T and W of the first and secood 

sliruic a reduction gcar.troin 122 for transmitting rotation of cam \2s and 127 arc each inclined relative to tbe 

the cam ring 102 to the rack 123a while lowering the output direction of movement of the cam plate 123 so as to vary the 

speed Accordingly, lhc rotation of the cam ring 102 is magnification of the finder 118 and the angle or illumination 

transmitted to the cam plate 123 through the sector gear 10S, n f lnc 119, respectively, in accordance with the 

the driven pioioo 120, the shaft 121, the reduction gear train 75 writkiioo of ibe focal length of the 200m Iras 11 The 

122 and the rack 123a. *J *bc rotational posiiion (angular retracting sections between lhc points W and S of the first 

position) or ibe ring 102 is delected through a code plate 130 an( j second cam s |ots 125 and 127 are each parallel with ibe 

secured to the outer periphery of the ring 102 ood conductive direction of movement of the cam plaiu 123. so that neither 

brushes 131 sbdably contacting the code plate 130. ^ magnification of the finder lib* nor the angle oF illumi- 

Tbe cam plate 123 is guided horizontally in a direction nation of the strobe 119 varies as long as the follower pins 

perpendicular tn the optical axis O of the zoom lens The Ufa an d iip^r move within the sections between W and S 

cam plate 123 is provided along a rear end thereof with a of the CBm slots 125 and 127, respectively. Rotation of lhc 

downwardly extending bent portion 1236 The aforcruco- cam ring 102 between its angular positions B and C, which 

lioncd rack 123fl, which meshes with Ibe second gear 1226, 3J respectively correspond to lhc points W and S, causes the 

is formed on the bottom end of tbe bent porlioo 1236 image pick-up unit 21 to move between tbe photographing 

tbcrealong The cam plate 123 is provided witb a first cam posiiion (shown by solid lines in FIG 4) and the retracted 

slot 125 for varying the magnification of 1he Coder 118 and position {shown by two-dot chain lines in FIG 4). 

a second cam slot 127 for varying ibe angle of illumination The image pick-up unit 21 is secured to a support plate 61 

of tha strobe U9 4n which lies in a plane perpendicular to the optical axis O ot 

The finder optical system of the Ondur 118 consists of the room lens 11. The support plate 61 is provided with an 

three lens groups, i c , a fixed object lens group L3, a Oxed L-shaped leg portion 62 An end of the leg portion 62 is bent 

eyepiece lens group L4 and; a movable lens group L5 rearwards and further benl upwards to form a crank portion 

positioned between the object lens group L3 and the eye- 62a having no L-sbapc cross section. The crank portion 62a 

piece lens group IA The magnification of the finder 118 <5 is pivoted about o shaft 63 which extends in parallel with the 

varies by moving the movable leas group L5 along Ihc optical axis O- Tbe shah 63 is fixed to 0k camera body (not 

optical axis of the under 118 Tbe movable lens group L5 is shown) 

provided with a follower pin 118(7 which is fined in the first , a tension spring 66 extends between lhc support plate 61 

caro slot 125 The movable lens group L5 is moved to vary ant j a pj n 65 which is fixed to tbe camera body Tbe support. 

Ihe magnification of Ihc 5ndcr 118 such that the field of view 5Q p ) alc fij j s ur ged in one direction by lhc Spring 66 and 

of 1ho finder 118 is coincident with the size of a picture slopped by a locating pin 67 fixed lo Ihc camera body to 

which is varied due to Uic varialion of Ihe focal length of the position the image pick-up unit 21 in the ptto to graphing 

zoom leas in the barrel block 101 posiiion- When ihc image pick-up unit 21 is in the photo- 

As the focal length of (he zoom lens becomes longer, I be grapbiog position, an object image is formed oo (he light 

strobe 119. narrows the angle of illumination. For a close 55 receiving surface of tbe image pick-unit 21 through Ibe 

sboi, the strobe 119 widens Ihe angle of Uluimnalion, zoom lens 11 Tbe support plate 61 can bo rotated abnul the 

reducing the illuminance level on an object which is lo be shaft 63 against lhc spring force of tbo spring 66 lo move Ihc 

photographed For this, Ihe strobe 119 is provided with a image pick-cp unit 21 out of ihc photographic apical path 

fixed Frcsocl lens Uj aud a reflector I2v which holds a including lhc optical axis 0 

xenon lamp (no! shown) The rcfloclor 129 is provided with 60 The bent portion 123/; of the cam plate 123, which is 

a follower pin U9u which is filled in the second cam slot 127 provided with the rack I23fl t is provided al one end thereof 

so as to be driven to move along lis optical axis by the closer to the image pick-up unit 21 witb a pusher 123c r 

movemenl of tbe cam plato 123 which is formed as an extension of the bent portioQ 123u 

The turning of Ibe cam ring 102 causes lhc cam plate 123 Rotation of Ihc zoom motor 116 in the direction lo retract the 

lo move right and left. When the zoom lens 11 is retracted, 65 7joom lens 11 causes the cam plate 123 lo move toward the 

ic. f when ibe front and rear barrels 103 and 104 are retracted position (lo the lofi as viewed in PIG 4), which 

retracted, tbe cam plate 123 is positioned in its posiiion causes ll)c lip of the pusher 123c contact and pushes the 



